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O,ur invention relates to dynamoelectric ma- 
chines employing permanent magnets as a source 
of fleld excifation and- more particularly fo keep- 
ets for such magnets which make possible the 
utflization and the conservation of  grea.ter pot-  5 
tion of the maximum magnetic energy avaflable 
in the permanent magnets. 
When an electric current traverses a coil 
linked with a closed or nearly closed metallic 
magnet circuit, a magnetic flux is set up in the 
metallic circuit. If materials having magnetic 
retenive properties are used, a large portion of 
the magnetic flux will persist so long as the 
magnetic circuit remains unchanged, even when 
the current in the cofl is discontinued; howeveï 
if the magnetic circuit is interrupted, even mo- 
mentarily, the residual flux falls to a much lower 
value, and cannot be restored by merely reclos- 
ing the interrupted magnetic circuit. It is ap- 
parent, then, that where permanent magnets 
are used as the source of fleld excitation Lu a 
dynamoelectric machine, as for example in a 
tachometer generator, either the machine must 
be designed to use only a small fraction of the 
available magnetic energy or the magnets must 25 
be reenergized each rime that the machine is 
disassembled, unless an alternate flux path, or 
keeper, is used to establish an auxiliary mag- 
netic circuit belote the principal magnetic cir- 
Cuit formed in the dynamoelectric machine is 
interrupted. To assure that the keeper will pro- 
vide such a magnetic circuit before the normal 
magnetic circuit through the machine is inter- 
rupted, it is desirable that the keeper be 
ranged to operate automatically upon disassem- 
bly of the machine. 
If is an obJect of out invention to provide a 
suitable keeper which will operate automatically 
for conserving available magnetic energy of a 
permanent magnet. 40 
It is a further object of out invention to pro- 
vide a dynamoelectric machine having perma- 
nent magnet fleld excitation and being provided 
with a keeper element which is operable auto- 
matically to maintain this excitation. 45 
A still further object of out invention is fo 
provide a dynamoelectric machine having a per- 
manent magnet stator utilizLug a keeper for con- 
serving the magnetic energy which is automati- 
cally ruade inoperative upon the assembly of the 50 
stator in the machine without causing an end 
thrust on the rotor of the machine. 
Further objects and advantages of out inven- 
tion will become apparent and out invention will 
be better understood from the following descrip- 55 
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tion referring to the accompanyLug drawLug, 
and the features, of novelty which characterize 
our inventïon will be pointed out with partic- 
ularity in the claires annexed to and forming 
part of .this speciflcation. 
In accordance with one form of out invention, 
a rotor"for a generator :having. a permanent 
magnet stator is assembled in place on the shaft 
extension of a motor. A pair of studs, threaded 
in tapped holes in the end flange of the motor, 
are inserted through holes in the pole of the 
stator. Shoulders on these studs engage the 
lips of corresponding holes in a keeper provid- 
LUg an auxiliary flux path between the stator 
poles, causing the keeper to be separated from 
the stator po]es by a large air gap upon he 
assembly of the staor over the rotor. Upon 
remova of the saor, he magnetic a%ïaction 
of he magnets, supplemened if necessary by 
spring force, causes he keeper to approach the 
pole pieces automaticaly belote the magnetic 
circuiç through the rotor is interped. 
in the drawing, g.l is a side elevational 
view, partly in section, ilustrating one form of 
out invention as apped o a achometer for a 
motor, aken aong the line -- of g. 2; g. 
2 is a cross-sectiona view of he stator assem- 
bly and keeper-of Fig. 1, taken along the line 
Referring fo the drawings, there is shown a 
motor  havin a rotor  rigidy secured to shaff 
 which is suup0rfed in bearings 9 of end flanges 
Oand  of fhe mofor. A mofor sheH  en- 
velopes fhe rotor 7 and supports end flanges 
e and . Shaff 8 extends fhrough end flange 
 of fhe mofor and rofor  is rigidly flxed 
thereon. Rotor I is adapted to being used as 
a rotor for a tachometer generator  for the 
motor . 
We provide a stator assembly for the tachom- 
eter generator 2 including an outer sheH e, 
pieces , and a.pair of permanent magnets  
and  wch provide the flux excitation for 
the tachometer generator. ese permanent mag- 
nets are connected at their ends to pole pieces 
 and are energized longituoEnally as repre- 
sented on g. . A magnetic circuit for the flux 
produced by the magnets  and   established 
through stator pole pieces , air gaps 6, and 
the magnetic cote 6 of rotor . is is a 
path of suciently low reluctance to conserve 
the magnetic energy of the permanent magnets 
 and  when the tachometer ls assembled. 
e tachometer stator assembly is secured to 
motor end flange  by a plurality of bol  



2602»098 

means for automatically disengaging the keeper 
upon assembly of the machine in such a manner 
that no end thrust is imparted to the rotor. 
Whfle we bave fllustrated and described par- 
5 ticular embÇdiments of out invention, modifica- 
tions thereof will occur to those skilled in the 
art. We desire it to be understood, therefore, 
that our invention is hot to be limited to the 
particular arrangement disclosed, and we in- 
l0 tend in the appended claire to cover all modifica- 
tions thereof which do hot depart from the spirit 
and scope of our invention. 
What we claire as new and desire to secure 
by Letters Patent of the United States is: 
l A dynamoelectric machine comprising a stator 
member including a permanent magnet for fur- 
nishing excitation flux for said machine, said 
stator member being mounted in a shell, a rotor 
member arranged within said stator member, 
20 a pair of end shield members respectively clos- 
ing the ends of said shell, one of said end shield 
members rotatably supporting said rotor motor, 
a keeper member adapted to contact said per- 
manent magnet to retain the magnetic propertieæ 
2 thereof, a plurality of longitudinal openings 
formed in said stator member, a fastening mem- 
ber secured to said one end shield member and 
passing through one of said stat0r member open- 
ings, said one stator member opening being larger 
$0 than said fastening member whereby said stator 
member may-be moved axially with respect there- 
to, said fastening member being removably 
secured to the other of said end shield members, 
said Zastening member passing through an open- 
8OE ing formed in said keeper member and having 
a shoulder formed thereon normally engaging 
said keeper member fo space the saine ïrom said 
permanent magnet, another ïastening member 
secured to said keeper member and. passing 
4@ through another of said stator openings, said 
other opening being larger than said other fasten- 
ing member whereby said other fastening mem- 
ber may more axially with respect to said stator 
member, and spring means interposed between 
45 the side of said stator member remote from said 
keeper member and the .end of said other fas- 
tening member arranged to bias said keeper ruera- 
ber toward said permanent magnet whereby 
movement of said stator member away Zrom said 
5O one end shield member causes said keeper ruera- 
ber tobe moved against said permanent magnet. 
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3 
which are threaded into tapped holes of motor 
end flange ! ! as at 26. Bolts 25 extend through 
holes 27 in pole pieces 2! and, at a reduced 
diameter, through holes 28 in keeper element 29. 
The bolts 25 then extend through holes in cover 
5{} which serves as a closure for tachometer cas- 
ing 2}. A pluralitY of nuts 5! are threaded on 
bolts 25 fo secure the tachometer stator assem- 
bly fo motor end fiange 
Keeper element 29 is adapted fo bave ifs end 
placed adjacent fo pole pieces 2 [, and is pro- 
vided with an offset at 54 which will result in 
a clearance 55 with the end turns of armature 
[5. A circular opening 56 is provided so that 
the keeper can be positioned to surround shaZt 
8 and ls of such size as to prevent removal of 
rotor 15 before tachometer stator assembly is 
removed. A plurality oZ bolts 4{} extend through 
openings 4[ in pole pieces 2| and thread into 
self-locking nuts 45 which are pressed into keeper 
29 and provide a lock for maintaining the keeper 
in proper alignment relative to the pole pieces. 
A plurality of springs 44 are positioned between 
pole pieces 2[ and the heads 45 of the bolts. 
These springs exert a compressiçe Zorce biasing 
keeper 29 toward pole pieces 2[ and supplement 
the magnetic flux of magnets 25 in making cer- 
tain that the keeper 29 will engage the faces 
oZ the pole pieces and provide a flux path 
the magnetic energy oZ the stator immediately 
at the beginning of the removal of the stator 
from the machine. When sufficient flux is present 
to attract the ends 52 and 55 of the keeper toward 
pole pieces 2 [, springs 44 may be omitted. 
It wfll be observed that each bolt 25 is provided 
with an offset or shoulder 5{}. Holes 28 in keeper 
29 are of such size that shoulder 5{} wfll hot pass 
therethrough. With proper spacing oZ this shoul- 
der with respect to end flange [[, if is apparent 
that shoulders 59 will engage keeper 29, dis- 
placing if to a position where it wfll be relatively 
ineffective as a flux path for the magnetic flux. 
It is Zurther apparent that the interruption 
the auxiliary flux path through the keeper is ruade 
after rotor core 6 is in position fo provide the 
principal flux path oZ low reluctance. 
IZ the stator assembly is removed, nuts 5[ are 
removed from bolts 25 which, however, remain 
secured to end fiange [ . The stator assembly is 
then moved axially fo the leZt, as viewed in Fig. 
1, leaving rotor [5 secured fo shaft 8. As pole 
pieces 2[ more to the left, away 
rotor [5, shoulder 5{} remains fixed permitting 
keeper 29 to approach and contact the pole pieces 
under the influence of the magnets 25 and 24 
and the springs 45. 
From the foregoing if is apparent that we have 
provided an automatically operable means or 
conserving the avaflable magnetic energy of a 
permanent magnet used in a dynamoelectric 
chine. It is likewise apparent that we provide 



